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ABSTRACT : PURPOSE: To provide the subject new compound useful as a component of a catalyst for 
the polymerization of ethylene and a-olefin. 

CONSTITUTION: The compound of formula I [A^ is tetrasubstltuted 
cyclopentadienyl; A^ is (substituted) fluorenyl; A^ and 

A^ are 1-10C alkyi, 6-20C aryl, alkylaryl, arylalkyi, halogenated aryl, H, etc.; Q 
is t-10C hydrocarbon group, etc., binding A^ and A^ together; 

and R^ are halogen, 6-20C aryl, alkylaryl, etc.; M Is Ti, Zr or 
Hf]. e.g. dimethylsilylene (tetramethylcyclopentadienyl) (9-fluorenyl)zirconium dichloride. 
The compound of formula I wherein Q is C can be produced by reacting a fulvene 
compound of formula A^A'*Q=A^ with a compound of 
formula HA^Li and HCI, reacting the produced compound of formula 
A^A'^QHA^ HA^ with n-BuLi to obtain a 

compound of formula II and reacting the compound with a compound of formula MX4. 
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R" (C p R. ) (CpR' . ) Me Qk 

(MU. ^ Cp{i>'i?P^>:$'vXx;l'3C(iSm$n 
fc>'!?D^>i5'>?XXJL'gg-r^0 ; ^R. ttf^-Xt^^ 
U-oX^^X^^<. 1 -2 0j^3}s[gJT^^-r^h KP;^ 

t>i:<. 1 -2 O^jJsIgT^^T^t FP;^3;ut*;i'^^ 



-970— 



BNSOOCID: <JP ,40505907 7 A _L> 



(3) 



4^§i¥-5- 5 9 0 7 7 



» (C pR' . ) ;^iMCpR. ) iit^^fi^CffiBUT 
[0 0 0 61 ^fz. [Bj^^tztiiSS^ti^n-trVib-^i^^ 

2 ® Ji^ -r ^ r t tc <±: 0 "tH/s i^m^t^ ^ w-r ^ 

[0 0 0 7] 2-274703 ^^^tCtS, TIB 

[0 0 0 8] 
[ft: 3] 




^?^j^Tiic6'-2 o<DTU-;v^4^->s-> 
1^2- 1 oc>t;i/^-;u^. ^3^j]^Tifc7'-4 ooru 
-;vr;u^>ii/S. ^5^is^^7-'4 ocDr;v4^>'W7 u- 

^■mmitT^mm^-M^v. r^ at 4) 

[0 0 0 9] 

[■fb4] 



a? 



I 

T 



R« R' 

I I 



I 

R' 



R« 
I 



R* R*^ R 

I i I 

^- , -o- 

R^ R' R 



= BR*> , =A 1 R6 , -Ge-. -Sn-. -0-, 
-S-, ==SO. =SO. =NR« . =CO, =PR 
«^:fci-l=P (O) R» ^mt^b. ^CO^R^ , R^ 

/\ny>lj^'^. OOT^U^Jl-^. 

6—1 0C0:7Jl':tOT'J-;US, J^.^-iETiC 6 - 2 0 CO 

I^T^ 2-10 cor ^^MT^ 7 - 4 0 <D 

r^}-')VT)V^)Vm. ^^1^^^8-4 OCOTU-^I-T 

7 - 4 o cotji^=^>ivt u - 

Jl/^^^iJfe't^Ji^^SrcitS. R5 43<^IXR' ^:tttR6 43 

J ^^>-fy^ihU^mmo:>^^~f'\z^uy y^m-^^^ 
y^mm-r^t/m^^^m^tixi^^^. 

[0 0 10] ^ti. - 2 7 4 7 0 4^:2::;faic 
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l]T5fe$n^A3 A' QHA' HA=^ fi:^^?/lH*5tt^ 
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[0 0 2 0] ~m^[\\]xm-^n^^mit'^m<Dm.i^m 

vXXJl/)(2.7-v-t- y^Jl/-9- :7A:tl^X>iL-) v 

>^7-ju>'^>. ( ^h^;<^->U->^a^>5'i^'xx;P) 
(9->';i/:tWxA) '^^xx^Uv-^^. ( 7^h^;>t5^;u 

i/>7D^>^xXXJl/)(2, 7-£^'-t- >^^;U-9- 
x;i/) i^y'xx.;Uv'^>, ( X h^.;^^;U->^?o^>'^ 
s;xx;u)(9-:7;i.7i u-x;!/) Xi5'>. ( y^h-^p^^-^Uv 
^□^>^vxx;i')(2,7-v-t- :/^;u-9- :7;i':^ux 
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0^>^-:^XXjU) (9 --7>IU:^VX 
;U) vVl.=ix'^A>^^7n>J h\ >^^^;^~>U U> (y^ h 
5'^^>'l'>'i7a^>3'>fxx;i/) {9-y)V-tU-M 

;Pvi7n^>^i^xx;i') (2, 7 t - 9 
-y)V^V:^)V) v^l-nx'^Az/iil^DU K> i^;?^f3^;i/-> 
U U> (5'h^^^JUi>iJ'P^>^>^Xx;U) (2, 7 

-V t -y^ju- 9 -:7;p:ti/xji/) i^)vu-^h.z;^^ 

zT'Jl's >?:7xX>H'S^U ^> (t- h^;<9^;t->'::7n^>^ 
>7xx;u) (9 - ^'.lU^tWx^U) ':/;i/nx'i'Av^DU 

XXJ0 (9 -:7;uxtuxA) ^:^jV3X'^Ai^;*5";u, 

>^:7xXA>'UP> (7"h^;^5^;V'>^7D^>^i>XX 

)V) (2, 7 -V t 9-:7;V:tvx;i') f/jv 
nx'^f Ai/^ n U v:7xx;U->U (5^h^^^ 
)Vy^a^>^VaL-)V) (2, 7 -i? t - y^^JP- 9 
-:7;U:tVxA) v=;unxC7A x^iJt'> 
('7-h^;<^>'l/>^^D^>^i^xxj0 (9 -:7;u^U- 
x;i/) vjunx'^Av^^n u h\ x^Ux> (-rN^y^ 
5^jU'>i7 □^>^ v'xx;u) {9 -yju^u-JV) 

n-^Ai^^^'^'M X^-g^> (-:r h^;*5';i/v^^n'^ 

>:S7'>\xx;i/) (2. 7 - V t 9 - 
x;W >^JUz3X'i7A>?^7D 'j H. x^'J5^> (-r-h^p^ 
^;Vv'^n^>^v^xxJU) (2. 7 -i^ t --Z^?^.;!^- 
9 -:7;u:tU'Xjp) v;i^nx't?A>^^^;^;^i:cDMtrrig 
Ww\^x^ivfESffi¥S^f SZt^^S^^" 
CO 0 2 2] 2^^^co-^^ cn T'^^n^fr^^i^ 

^<Dmmut.m^-^tD'\±^:i^^z^ri^uy^ >m^m 
m^tvx^m'4-^z.hf)^x^'^o ^o^^'^u.mmut 

LXU. ^^cOTJU^y4^-tJ->?©co4tiiC4t|!?¥l - 5 0 
1 9 5 0 1 - 5 0 2 0 3 6 ^^>$8irHiliffi 

^nx\^'^^^^u}^^^m:^^:t>'^^mitT^:i^<D 

[0 0 2 3] 7JV^^^-^>1^tVX\t—^'i^ (it?) 
[0 0 2 4] 
lit 7] 
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[0 0 2 5] ^L%^m^^mit^m\zn^^T)i'^ J 
xD^^s^j^chLTiii 0-1 0 0 0 0 o^;i/f^, m% 
5 0-1 0 0 0 ot;ufg-ra5^„ ^ 

y^f^\t.mMm\z. ^o^^T't>s i 02 . A 1 
2 03 . Mgci2 ;^ircc>f^-^^-i/jai^:&iii^r^ 

[0 0 2 7] 2^^H.g(7>^^^Mi54i^^b^^^ffi^^itmar 

mmx^. s-^ia^tbTH- 100-20 ot:, sa- 5^ 

JE::^ji:bTti^E-l 0 0 k g/crn2 T-ff ^<Z)7:i^-jlS 
6*jT'feSo $f ^L<t^- 5 0-1 0 Ot:. -^H-S 0 k 

[0 0 2 8] MiSc0ji[lJi:foJ:y:/'^rct^m-^i3^L^^ 

^^1t>, ^y^>. ^i7:$'>, y:?->, y=io>. i^^ 

[0 0 2 9] m^lCB5^U{5e^$nS:tV:7^ >i:UT ^ 
>, l-^^^-fe^, 
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iiwji 
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Am. CheiB. Soc. 112. 9558(1988) tClE^^nTl^^:^ 
(C i: *3 L h ^ ;^ ^ 5> ^7 □ ^ > ^ >f XX JU>? 
;<5^;i^^7nn>'^> 7. 3 g <&:7jV:rwx;V':^ h u -^i^ 
3 4mmo 1 ^^tTTHFI^^^l 5 0 m 1 tC?K"Fbfc, 

^^-r^r i:tCJ:D 1 0. 8 gCTJ^^h^^^^JUv^D^ 
>:$'>?xx;i/>';i/:tVxjUvpt^;Vv-7>^#>'co :^(Z> 

it^^(nm\^m^T\z7r^-t. 

[0 0 3 2] ^H-NMRX^i7 hJl. (90MH2, C 
DC Is mm) (ppm) 

7. 9 — 7. 2 (m. 8H) . 4. 13 (s. 1 H) , 
3. 25 (s, IH), 1. 98 (s, 6H), 1. 8 
5 (s, 6H) , -0. 3 1 (s, 6H) 

)id <9-7^;i/:tux;i.) >^;U3X'>Ai^;:7DU F 
^i^-^^^gibfcs 0 Om 1 cD:^^;^2a:7'^x=i£^. ± 
tE^ j5rS L ?t 5=- h ^ ^JUv ^ P ^ >rS^ v^xx;!/ -7 U 
x;Ux;?t^;U'>^>5. O g ^^.^AL-THF 1 0 Om 1 
\zmm\^t:L. CCO^IStCn-B u L i 3 Ommo 1 

> (7^h^>t5";i.>^/7DO:^i/Xx;U) {%-y)l:^ 

t:T'2 0 Om 1 or)m{t>^5^U>tC^^b. ^e>JCGS«ift 
>?;H3Xri?A3. 4g^£finA;5:o 1 2^fig;5ittT^M^' 

Ti0o< o#iiL;t^> ^fE;*^^^^]©. ta[j^<£iS3RS-rs 
z.ii\z^yy±^vfz,tm^um. m.m'4'^:it\z^y)n 

>?xx;i/) (9 -7;i.^u-x;i^) >?;i/r3xr>A>?/7nu 
[0 0 3 3] ^ H-NMR;^^^ hJU (90MHz, C 
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